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Model Organism Approaches for understanding the Role of the WISP3 gene that
Mutates in Progressive Pseudorheumatoid Dysplasia

Y ukio Nakamura, M. D., et al.

Clinical Research Center, National Hospital Organization, Murayama Medical Center

Loss-of-function mutations in the gene encoding Wntl-inducible signaling pathway protein 3
(WISP3) cause the human autosomal recessive skeletal disorder Progressive Pseudorheumatoid
Dysplasia (PPD)?. PPD leads to joint failure by 20 years of age and requires joint replacement
surgeries. Therefore, understanding the patho-physiology in PPD is paramount to developing
effective treatment. In mice, neither WISP3 deficiency or WISP3 over-expression caused overt
phenotype”®. Consequently, the iz vivo activities of WISP3 have remained elusive. We investigated
the biologic activity of WISP3 i vivo using loss-of-function and gain-of-function approaches.
Inhibition of WISP3 protein expression in developing zebrafish affected pharyngeal cartilage shape.
Over-expression of WISP3 protein inhibited BMP and Wnt signaling in developing zebrafish.
Conditioned medium containing WISP3 also inhibited BMP and Wnt signaling in mammalian cells
by binding to BMP ligand and to the Wnt co-receptors LRP and Frizzled. respectively. WISP3
proteins containing disease-causing amino acid substitutions found in patients with PPD reduced
activity in these assays”. These data provide a biologic assay for WISP3 during zebrafish cartilage
development, and suggests that dysregulation of BMP and/or Wnt signaling contributes to joint
failure in humans with PPD.





